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Foreword
As in previous symposia on turbulence held at the University of Missouri-Rolla (1969, 1971, 1973), papers 
in the Fourth Biennial Symposium on Turbulence in Liquids show the continued importance of hot-wire and hot-film 
anemometers in the measurement of turbulence. Twelve of the thirty-two papers presented were based on data from 
hot-surface probe measurements.
Flow visualization accounts for an increasingly large fraction of both basic and applied turbulence studies. 
Ten papers in this symposium relied heavily on visualization techniques. Laser-doppler anemometry, another 
method using analysis of light propagation and scattering was involved in another six of the papers.
Electrochemical diffusion techniques remain in the hands of those who have mastered the rather specialized 
techniques involved, but contribute greatly where applicable. Near wall turbulence measurements using that 
technique were reported in two of the papers. Introductory remarks on electrochemical methods by Hanratty sug­
gest further extensions of this technique to include cylindrical elements which might have advantages over con­
ventional hot-film anemometry. Other near wall data has been obtained extensively by measuring pressure fluctu­
ations with very small sensors. Five papers reported results based on pressure measurement techniques.
The above gives a survey of the measurement techniques used in the investigations reported at the symposium. 
Obviously some used more than one. Another way of organizing the contributions is by the motivation of the study.
The maturity of the field of liquid turbulence measurements is illustrated by the large number of papers 
based on applied research projects. There were one or more papers in each of the following applied fields: 
mercury flow (Flaherty, Eyler, and Sesonske), rainfall induced turbulence (Shahabian, et al.), two-phase flow 
(Delhaye and Galoup; Stock et al.), blood flow (Blick, Sabbah, and Stein), agitated vessels (van der Molen), 
mass transfer (Deslouis, et al.; Py and Tournier), separated flows (Smyth; Matsui, Hiramatsu, and Hanaki; Seeley, 
Hummel, and Smith), capsule transport (Latto and Lai) and fluid structure interaction (Blake; King; Jameson;
Weaver and Adubi; Brown; Ash et al.). This latter area of applied mechanics is the focus of a large current 
research effort in marine and other environments. New areas of particular interest are discussed by Hansen in 
his introductory remarks.
Closely related to the applied studies, which require improved techniques for use under difficult conditions, 
are studies aimed toward development of improved measurement techniques. The areas represented in the symposium 
were as follows: interactions between hot wires in turbulent flow (McConachie and Bullock), new methods (Humphrey), 
laser Doppler anemometry (Edwards; Lading; Davidson and Houlihan), and stereo-photography (Praturi, Hershey and 
Brodkey). It is continued effort in these areas that allows improvement in the results of applied and general 
turbulence measurements at each of these symposia.
The rest of the papers were concerned with general turbulence behavior. Some concerned turbulence in air 
and some concerned turbulence in liquids, but all were aimed at improvement of the general understanding of tur­
bulent phenomena. There were papers on spectra and scales in jet flow (Goldschmidt and Young), velocity corre­
lations (Cintra and Jones), turbulence energy balances (Schildknecht, Miller and Meier), and large scale behavior 
(Tiederman, Smith and Oldaker; Adrian; Browand and Laufer; and Willmarth).
The value of these contributions to the science of fluid mechanics and to design based on knowledge of tur­
bulent behavior is determined by how well the information gained is communicated to those in need of it. It is 
to that purpose that this volume is dedicated, and it is the hope of the editors that they have done their best 
to promote this communication.
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